We present a further modification of the double resonance technique in microwave FOURIER transform spectroscopy. The method is promising for the search of double resonances. It is demonstrated by three examples.
In frequency domain microwave (MW) spectroscopy double resonance (DR) methods have proved to be very valuable [1] [2] [3] . A survey on the use of DR in the frequency domain is given in [3] .
Some years ago we observed that DR effects can also be produced in the time domain by microwave FOURIER transform (MWFT) spectroscopy [4] , In this first experiment a continuous pump radiation was used. We described the experiment in terms of the density matrix formalism for a three-level system. Under the influence of pump radiation spectral lines split into doublets, as has also been observed in the frequency domain.
In a following paper [5] a pulsed pump radiation was applied prior to the polarization of the molecular ensemble. In this case the occupation number difference of the signal transition is modified. The change in intensity of the molecular signal was observed.
Later we succeeded in showing [6] that a two dimensional DR spectroscopy is also possible, in which one signal pulse and two pump pulses are used. This method is promising but time consuming because each experiment consists of a series of some hundred individual recordings, in which the delay between the two pump pulses is varied.
In this paper we report a new type of experiment carried out according to the schedule shown in Figure 1 under influence of the pump is given in Fig. 1 of [7] , Only those transitions effected by DR show up. In this way a complex spectrum with many transitions is simplified, as is shown in Figs. 2 to 4. Further the coherent perturbations also cancel. The theory given in the preceeding papers is sufficient also for this type of DR experiment. Therefore it is not repeated here. The possibility of off-resonant pumping is illustrated in Figure 4 . A section of 50 MHz of the rotational spectrum of perfluoro pyridine, C 5 F 5 N, near 5915 MHz is displayed. The transition J = 854-845 at 5916.0 Hz is marked.
The nuclear hyperfine structure is unresolved. Figure 4 a is taken without pump radiation.
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A signal oscillator 1 is phase stabilized to a phase stabilized local oscillator 4 by a mixer 3 and synchronizer 2. The continuous (cw) microwave of 1 is pulse modulated by a pair of PIN switches 5 and amplified by a travelling wave tube amplifier (TWTA) 6 followed by a PIN switch. Via an isolator 7 the polarizing pulses are fed into the sample cell 8. The isolators 7 and 9 reduce pulse reflections. The PIN switch 11 shields the detection system consisting of a MW amplifier 12 and MW mixer with IF preamplifier 13. By the IF mixer 14 and the IF local oscillator 15 the signal is transferred to a band around 30 MHz, which is processed by the averager 16 [8] and computer 17. This usual set up of a MWFT-spectrometer [9] is supplemented by a phase stabilized pump oscillator 18. The switch 19 produces the modulation of the pump microwave. The pump microwave is amplified by a TWTA 20 and fed into the sample cell 8 by a straight waveguide connected to an E-bend 21. A low pass or band pass filter 10 shields the detection system from the pump MW radiation. All frequencies of the system are derived from a 10 MHz standard. The experiment control is incorporated in 16.
This type of DR was performed with the signal radiation from 5-8 GHz (J-band) and 8-12.4 GHz (X-band) and with the pump radiation from 12.4-18 GHz (Ku-band) and 18-26 GHz (K-band) respectively. This selection of frequency ranges is imposed by the problem of feeding the pump radiation into the sample cell without interference with the performance of the MWFT spectrometer. The different frequency ranges of pump and signal allow easier separation of the pump modulation in front of the detection system. The advantage of this method is that it works also with a widely offresonant pump frequency (dependent on pump radiation power up to about hundred MHz). This is important for searching double resonances in an unassigned spectrum. Presently we use the technique to confirm the tentative assignment of spectral lines. We are going to extend it to other frequency ranges and to use it for the assignment of spectra.
